Role of endothelin-1 for the regulation of renal pelvic function.
Endothelin-1 (ET-1) stimulates contractions in isolated rat renal pelves. The signal transduction mechanisms that mediate ET-1-induced renal pelvic contractions and the role of ET-1 for the in vivo regulation of renal pelvic function are not well characterized. We tested if ET-1 stimulates contractions in murine and human renal pelves, if ET-1 activates the renal pelvic RhoA/ROCK pathway, and if low renal ET-1 formation or ET receptor blockade reduce renal pelvic contractile activity. ET-1 increased contraction frequency and force in murine renal pelves. The majority of human renal pelvic tissue samples showed tonic contractions in response to ET-1. Seven out of 20 human tissue samples showed phasic contractions. In four samples, they were elicited by ET-1 at 10-33 nmol/l. ET-1 increased renal pelvic RhoA-GTP content and myosin phosphatase target subunit 1 phosphorylation in isolated rat renal pelves. Renal pelvic contraction frequency (29 ± 2 vs. 29 ± 3 min(-1)) and renal pelvic pressure (7.1 ± 0.9 vs. 5.9 ± 1.7 mmHg) were similar in collecting duct-specific ET-1 knockout mice and in ET-1 floxed controls in vivo. ET-1 sensitivity of isolated renal pelves was similar in both groups. ET receptor blockade did not significantly affect pelvic contraction frequency and pressure in rats. We conclude that ET-1 stimulates phasic contractions in murine, rat, and, to a lesser extent, in human renal pelves. ET-1 activates the RhoA/ROCK pathway in the renal pelvic wall. Endogenous, kidney-derived ET-1 does not play a major role for the regulation of renal pelvic contractions in vivo.